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Introduction 27
Innexins are a family of proteins that form gap junctions in invertebrate neurons and muscle 28 cells. Gap junctions allow free (though gated) movement of ions and small signalling dendrite. Together, these results indicate that unc-7 is required for robust mechanosensory 147 responses in all three anterior TRNs.
148
The mechanosensory function of UNC-7 is gap junction-independent 149 In principle, the mechanosensory defects seen in the anterior touch receptor neurons could 150 result from changes in excitability due to a lack of UNC-7-containing gap junctions; 151 alternatively, UNC-7-containing hemichannels could have a distinct, gap-junction-152 independent role in mechanosensation. To address these possibilities, we first investigated 153 touch responses in the posterior TRNs PLML and PLMR, which are not connected by gap 154 junctions, either directly or indirectly via PVM. In wild type animals, PLM responses to 155 ipsilateral stimuli were extremely robust (nearly 100% responding), while less than half of 156 contralateral stimuli generated responses (Figure 2 -figure supplement 2 ), suggesting that four cysteines at the inter-hemichannel interface of UNC-7. When these residues are 200 mutated, the innexin protein's ability to form functional gap junctions is disrupted, but its 201 hemichannel function is intact. We therefore examined whether a "cysless" mutant allele of 202 unc-7 could rescue the unc-7 mechanosensory defect in touch neurons. As Error bars indicate SE. The response frequency is significantly reduced in unc-7(e5) 226 compared to wildtype (P<0.001). This is significantly rescued by TRN expression of wild 227 type (P<0.01) or cysless unc-7a (P<0.001). Cysless unc-7 still significantly rescued the 228 mutant when AVM was ablated (P<0.001), and there was no significant difference between 229 AVM ablated and unablated cysless unc-7-expressing animals. While unc-7c and mouse 230 panx2 did not significantly rescue, panx1 did (P<0.001), Fisher's exact test). Figure 4A ) 244 suggesting that unc-7 also does not alter the excitability of the touch neurons. The basal 245 calcium activity of the touch neurons, as indicated by the baseline YFP/CFP ratio, also 246 showed no significant difference between wild type animals (2.01±0.22) and unc-7(e5) 247 (1.82±0.32). Together, these results indicate that loss of UNC-7 does not affect touch neuron 248 excitability, and its role is likely to be specific to mechanosensation. The TRNs also exhibit responses to harsh touch that are distinct from those to gentle touch.
277
While gentle touch responses are transient, low amplitude, and seen in response to a wide 278 range of stimulus speed and displacement, harsh touch responses are longer, higher amplitude 279 and seen only in response to fast, high-displacement stimuli [Suzuki 2003 ; Figure 5A ). In 280 response to a harsh stimulus, wild type animals exhibit a mixture of these response types and, 281 consistent with earlier work (Suzuki et al., 2003) , we observed that the harsh-like response 282 was not disrupted by mutations in mec-4 (Figure 5B, C) . In contrast, we found that unc-7 283 knockdown by RNAi specifically disrupted the harsh-like response, while unc-7(e5) 284 mutations eliminated virtually all TRN response to harsh touch. Expression of cysless unc-7 285 in the TRNs significantly rescued the harsh touch response defect in unc-7 mutant animals, 286 indicating that the harsh touch defect in the mutant was at least partially due to the cell- 303 To investigate the relationship between UNC-7 and MEC-4 in the touch neurons, we used 304 fluorescently tagged transgenes to compare their intracellular localization patterns. As 305 described previously (Zhang et al., 2004) , mCherry-tagged MEC-4 protein was distributed in 306 a punctate pattern along the ALM and PLM dendrites (Figure 6A) . GFP-tagged UNC-7 was 307 also expressed in a punctate pattern in both touch receptor neuron types. However, little 308 overlap was observed between UNC-7 and MEC-4 puncta in either cell type (Figure 6A, B) . 309 Thus, UNC-7 does not appear to physically associate with MEC-4-containing 310 mechanotransduction complexes, consistent with a distinct functional role in touch sensation.
302

UNC-7 and MEC-4 act independently in touch neuron mechanosensation
311
Like unc-7, mec-4 is critical for the response to gentle touch, and null mutations in mec-4 312 result in an almost complete loss of touch-evoked Ca 2+ response (Suzuki et al., 2003) . We 
361
When we expressed the cysless unc-7 transgene alone, we observed robust nose touch 362 responses in ASK that were absent in the ASK neurons of wild-type animals (Figure 7) . In UNC-7 hemichannels function specifically in mechanosensation 385 We have shown here that the innexin UNC-7 plays an essential role in the response to gentle 386 touch, and that this mechanosensory function is likely mediated by hemichannels rather than C. elegans strains. Strains used in this study are described in Table S1 . Table S1 . Strains used in this study. 
